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decades. The preparation of the mixture, in which the toxin .is
just under-neutralized, requires much care. It is constituted
so that it contains in 1 ml. 3 units of antitoxin and 3 L + doses
of toxin ; the L + dose of toxin is the smallest amount that when
mixed with 1 unit of antitoxin produces death of a guinea-pig of
250 gm. in 4 days. Three doses of 1 ml. were given every 7-10
days. The results were generally satisfactory, but unfortunately
in some cases severe reactions occurred and in a few instances
serious accidents resulted. These accidents arose from various
causes : the development of the Danysz Phenomenon, due to the
addition of the toxin to the antitoxin in separate portions so that
excess of free toxin was present in the final mixtures ; dissociation
of the combination of toxin and antitoxin has also resulted from
the freezing of the mixture, and the small amount of phenol, added
as a preservative, becoming concentrated, inactivated the
antitoxin. In view of these mishaps and the introduction of the
toxoid, the crude toxin is now seldom, if ever, employed for the
purpose of immunization of man.
(2)  Formol-toxoid (F.T.) has been extensively employed by
Ramon in France.    It is readily prepared,  but although the
specific toxicity of the toxin is greatly reduced by the action of
the formalin, it tends to produce a marked non-specific reaction
in sensitive individuals.    For this reason it is considered to be
unsuitable for general application in individuals over the age
of 10 years.
(3)  With the toxoid-antitoxin mixture  (T.A.M.) the risk of
severe reactions is somewhat reduced.    It is prepared so that
1 ml. contains 0-1 ml. of toxoid, of which 5 ml. on subcutaneous
inoculation into the guinea-pig does not give rise to symptoms,
and 25-50 per cent, of the amount of antitoxin required to
neutralize the unaltered toxin ;   three doses are usually given
at intervals of 1 or 2 weeks.
(4)  Toxoid-antitoxin  floccules   (T.A.F.)   are   composed   of a
saline  suspension of the  precipitate  formed when equivalent
amounts of toxin and antitoxin are mixed.   With this preparation
the risk of reaction is reduced to a minimum.   It has a relatively
high immunizing value and is recommended for adults.
(5)  Alum-precipitated-toxoid (A.P.T.) is a turbid suspension
containing the precipitate resulting from the addition of alum to
the toxoid.   The toxoid is liberated slowly from the precipitate
and   the   antigenic   stimulus   provided   thereby   is  maintained
for a longer period. A.P.T. is now widely used for the immunization